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(54) Disposable diaper 

(57) There Is disclosed a disposable diaper having 
a body including a front face portion to be applied to the 
abdomen of a wearer; an intermediate portion to be 
applied to the crotch; and a back face portion to be 
applied to the back, in which a longitudinal direction is 
taken from the front face portion to the back face portion 
of the body, and a transverse direction is taken in a 
direction perpendicular to the longitudinal direction. The 
diaper Includes a top sheet to be directed toward a liq- 
uid receiving side; an outer sheet; and an absorbent 



core sandwiched between the top sheet and the outer 
sheet The top sheet is liquid-permeable at least in a 
portion for covering a transverse center of the absorbent 
core and is jointed on two transverse sides directly or 
indirectly to the outer sheet. In a region containing at 
least a longitudinal center of the intermediate portion, 
joint boundaries between the top sheet and the outer 
sheet enter farther the transverse center side than two 
transverse side ends of the absorbent core. 



Fig. 3 
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[0001] The present invention relates to a disposable 
diaper of anjunderpants type or an open type and, more 
particularly/ to a disposable diaper which enables 
securely holding of an absorbent ooxe by a top sheet. 

2. Description of the Related Art J 

[0002] Rg. 10 is a sectional view of such a portion 
of the underpants or open type diaper of the related art 

as to be applied to a crotch. 

[0003] As shown in Fig. 1 0, a disposable diaper 1 00 
of this kind includes: a liquid-pepmeable top sheet 1 01 
to be directed to the side of a wearer (or a liquid receiv- 
ing side); and a liquid-impermeabie outer sheet 102 to 
be directed outward. The top sheet 101 and the outer 
sheet 102 are bonded to each other at two transverse 
side regions 100a and 100a of the diaper In a trans- 
verse center region 100b, on the other hand, there is 
sandwiched between the aforennentioned top sheet 101 
and outer sheet 102 an absorbent core 103 which is 
made mainly of a fibrous material such as pulp and con- 
tains a highly absorbent resin. 
[0004] in a process of the related art for manufac- 
turing the disposable diaper of this kind, the absorbent 
core 103 is placed on the outer sheet 102 developed in 
a planar shape and is then overlaid by the top sheet 1 01 
which is also developed in a planar shape. At this time, 
in the related art, the adhesion of the top sheet 101 is 
limited such that the top sheet 101 is adhered to the 
outer sheet 1 02 in the aforementioned two side regions 
100a and 100a and to an upper surface 103a of the 
absorbent core 103 in a rising upper face 100c on the 
liquid receiving side. 

[0005] In the related art, more specifically, the top 
sheet 101 is adhered only by pressing it vertically. As a 
result, the top sheet 1 01 is adhered only at the horizon- 
tal face such as the aforementioned two side regions 
100a or rising upper face 100c but not at the non-hori- 
zontal face such as two side ends 1 03c of the absorbent 
core 103. 

[0006] Thus, the two side ends 1 03c of the absorb- 
ent core 103 and the top sheet 101 are not adhered, but 
the absorbent core. 103 has a thickness. As a result, 
spaces 1 04 and 1 04 are easily formed between the two 
side ends 103c and 1 03c of the absorbent core 1 03 and 
the top sheet 101. 

[0007] In the disposable diaper of the related art, as 
shown in Fig. 10, the two side ends 103c and 103c of 
the absorbent core 103 and the top sheet 101 are not 
adhered, but the spaces 104 and 104 are formed 
between the two side ends 103c and 103c and the top 
sheet' 1 01 . As a result, the absorbent core 1 03 is insuf- 
ficiently held by the top sheet 101. The holding force of 
the absorbent core 103 is weakened especially in the 
transverse direction, i.e., leftward or rightward of Fig. 
10. 



[0008] If the wearer moves while wearing the dis- 
posable diaper, a twisting force, a transverse offsetting 
force and a kinking force act on the absorbent core 1 03. 
Especially for the underpants type diaper, the wearer 

5 walks or crawls while wearing the disposable diaper so 
that the aforementioned forces to be applied to the 
aforementioned absorbent core 1 03 increase. 
[0009] If the aforementioned forces continuously 
act, the absorbent core 103 will be twisted or offset at 

10 the aforementioned center region 1 00b of the diaper. As 
a result, the spaces 104 and 104 between the two side 
ends 1 03c and 1 03c of the absorbent core 1 03 and the 
top sheet 101 will easily spread. If the absorbent core 
103 is kinked leftward or rightward, moreover, the upper 

75 surface 1 03a of the absorbent core 1 03 wrinkles to sep- 
arate the adhesion between the upper surface 103a of 
the absorbent core 103 and the top sheet 101, thereby 
to cause a clearance between the upper surface 103a 
and the top sheet 1 01 . 

20 [0010] If the spaces 1 04 spread or if the clearance 
is caused between the upper surface 103a and the top 
sheet 101, as described above, the liquid such as urine 
fed to the top sheet 101 cannot be efficiently absorbed 
by the absorbent core 1 03 to cause the transverse leak- 

25 age of urine in the diaper 

[0011] The invention has an object to provide a dis- 
posable diaper which is hardly experienced by a twist, 
offset or kink of an absorbent core in the diaper by sta- 
bilizing the holding, i.e., the transverse holding of the 

30 absorbent core by a top sheet, so that the absorbing 
function of the absorbent core can be prevented from 
any reduction. 

[0012] According to a first aspect of the invention, 
there is provided a disposable diaper having a body 

35 including a front face portion to be applied to the abdo- 
men of a wearer; an intermediate portion to be applied 
to the crotch; and a back face portion to be applied to 
the back, in which a longitudinal direction is taken from 
the front face portion to the back face portion of the 

40 body, and a transverse direction is taken in a direction 
perpendicular to the longitudinal direction, which com- 
prises a top sheet to be directed toward a liquid receiv- 
ing side; an outer sheet; and an absorbent core 
sandwiched between the top sheet and the outer sheet, 

45 the top sheet being liquid-permeable at least in a por- 
tion for covering a transverse center of the absorbent 
core and being jointed on two transverse sides directly 
or indirectly to the outer sheet, wherein, in a region con- 
taining at least a longitudinal center of the intermediate 

50 portion, joint boundaries between the top sheet and the 
outer sheet enter farther the transverse center side than 
two transverse side ends of the absorbent core. 
[0013] Here, the aforementioned top sheet and 
outer sheet may be adhered and jointed directly to each 

55 other or through another sheet. On the other hand, the 
top sheet may be made liquid-permeable in its portion 
covering at least the absorbent core. 
[0014] In the diaper according to the first aspect of 



3 

the Invention, the top sheet is in contact with not only 
the liquid receiving side surface of the absorbent core 
but also the two transverse side ends of the absorbent 
core, and enters the two end portions of the back side of 
the absorbent core. As a result, the absorbent core can 
be wrapped and restricted from the two transverse 
sides by the top sheet so that the absorbent core is 
hardly twisted, offset and kinked. 
[001 5) Here, the top sheet may include a liquid-per- 
meable sheet and side sheets directly or indirectly 
jointed to the liquid-pemneabte sheet on two transverse 
sides thereof, and joint boundaries between the side 
sheets and the outer sheet may enter farther the trans- 
verse center side than the two transverse side ends of 
the absorbent core. 

[0016] Here, it is preferable that in the region con- 
taining at least the longitudinal center of the intermedi- 
ate portion, the top sheet is jointed to the two transverse 
side ends of the absorbent core. 
[0017] On the other hand, the liquid receiving side 
surface of the absorbent core and the top sheet are usu- 
ally adhered to each other. When the back side of the 
absorbent core and the outer sheet are adhered, more- 
over, the absorbent core can be reliably held on the dia- 
per. 

[0018] In the diaper according to the first aspect of 
the invention, the aforementioned top sheet and the 
outer sheet may be jointed at the two transverse sides 
after the top sheet was so pressed or shaped as to wrap 
the absorbent core from the upper surface to the two 
side ends thereof. 

[0019] However, if in the region containing at least 
the longitudinal center of the intermediate portion, there 
is disposed elasticity applying means for bringing the 
joint boundaries closer to the transverse center, it is 
easy to form a structure in which the two side ends of 
the absorbent core are wrapped by the top sheet. 
[0020] In this case, it is preferable that the top sheet 
is not elastically shrunken in the transverse direction, or 
that the transverse elastic shrinking distortion in the free 
state of the diaper is made larger at the elasticity apply- 
ing means than at the top sheet. 
[0021] By combining such top sheet with the elas- 
ticity applying means, the shrinking force of the afore- 
mentioned elasticity applying means can be utilized to 
easily realize a structure in which the two side ends of 
the absorbent core are wrapped by the top sheet. 
[0022] According to a second aspect of the inven- 
tion, on the other hand, there is provided a disposable 
diaper having a body including a front face portion to be 
applied to the abdomen of a wearer; an intennedlate 
portion to be applied to the crotch; and a back face por- 
tion to be applied to the back, in which a longitudinal 
direction is taken from the front face portion to the back 
face portion of the body, and a transverse direction is 
taken in a direction perpendicular to the longitudinal 
direction, which comprises a top sheet to be directed 
toward a liquid receiving side; an outer sheet; and an 
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absorbent core sandwiched between the top sheet and 
the outer sheet, the top sheet being liquid-permeable at 
least in a portion for covering a transverse center of the 
absorbent core and being jointed on two transverse 

5 sides directly or indirectly to the outer sheet, wherein, in 
a region containing at least a longitudinal center of the 
intermediate portion, there is disposed elasticity apply- 
ing means for bringing joint boundaries between the top 
sheet and the outer sheet closer to the transverse 

10 center; wherein the top sheet is not elastically shrunken 
in the transverse direction, or the transverse elastic 
shrinking distortion in the free state of the diaper is 
made larger at the elasticity applying means than at the 
top sheet; and wherein, in the region contairiing at least 

15 the longitudinal center of the intermediate portion, the 
top sheet is jointed to two transverse side ends of the 
absorbent core. 

[0023] Here, the top sheet may include a liquid-per- 
meable sheet and side sheets directly or indirectly 

20 jointed to the liquid-permeable sheet on two transverse 
sides thereof; the liquid pemneable sheet or the side 
sheets may be not elastically shrunken in the transverse 
direction, or the transverse elastic shrinking distortion in 
the free state of the diaper may be made larger at the 

25 elasticity applying means than at the liquid-penneable 
sheet or the side sheets; and in the region containing at 
least the longitudinal center of the intermediate portion, 
the liquid-permeable sheet or the side sheets may be 
jointed to the two transverse side ends of the absorbent; 

30 core. 

[0024] The diaper according to the second aspect 
of the invention is on the premise that there is provided 
the elasticity applying means for bringing the joint 
boundaries between the top sheet and the outer sheet 

35 to the transverse center, and the aforementioned two 
transverse side ends of the absorbent core and the 
aforementioned top sheet are jointed. 
[0025] By using the elasticity applying means, in the 
diaper according to the second aspect of the invention, 

40 the two side ends of the absorbent core can be reliably 
wrapped by the top sheet. Since the two side ends of 
the absorbent core and the top sheet are jointed to each 
other, moreover, the kink of the absorbent core in the 
diaper or the like is handly caused. 

45 [0026] In the aforementioned structure, the outer 
sheet may be an elastically shrinking sheet for elasti- 
cally shrinking in the transverse direction, for example a 
shrinking nonwoven fabric or shrinking film, etc. and the 
elastic shrinking force of the outer sheet may be used 

50 as the elasticity applying means. 

[0027] Alternatively, the elasticity applying means 
may be an elastic member such as a plurality of elastic 
bands for exhibiting an elastic shrinking force in the 
transverse direction, and the elastic member may be 

55 fixed in a transversely extended state either between 
the absorbent core and the outer sheet or on the outer 
face of the outer sheet. 

[0028] In the diaper according to the first or second 
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aspect of the invention, moreover, it is preferable: that 
leal<age-preventing cuffs are arranged on the liquid 
receiving side of the body and are extended in the lon- 
gitudirral direction and spaced apart from each other in 
the transverse direction, ' • 5 

that the leakage-preventing cuffs include: sheets 
liaving fixed'end portions fixed on the diaper along 
the longituciihal direction and free end portions; and 
elastic members attached to the sheets at the free 
end portions or at their vicinities for exhibiting 
shrinking forces in the longitudinal direction, and 
tfiat in the'region containing at least the longitudinal 
center of' the intermediate portion, the fixed end 
portions of the leakage-preventing cuffs are apart 
from the two transverse side ends of the absorbent 
core so that'the liquid can be absorbed at the two 
sicle ends liy the absorbent core. 

[0029] On the other hand, leakage-preventing cuffs 
may be arranged on the liquid receiving side of the body 
and may be extended in the longitudinal direction and 
spaced apart from each other in the transverse direc- 
tion, *^ 

the leakage-preventing cuffs may include: sheets 
having fixed end portions fixed on the body along 
the longitudinal direction and free end portions; and 
elastic menibers attached to the sheets at the free 
end portions or at their vicinities for exhibiting 
shrinking forces in the longitudinal direction, and 
the sheets forfonning the leakage-preventing cuffs 
may be used' as the side sheets. The joint bounda- 
ries between the side sheets and the outer sheet 
may enter farther the center side than the two trans- 
verse side ends of the absorbent core, or the afore- 
mentioned side sheets may be jointed to the two 
transverse side ends of the absorbent core. 

[0030] Moreover, the invention is effective for the 
structure, in which two transverse side portions of the 
front *face portion and two transverse side portions of 
the back face portion are jointed to each other, in which 
a waist opening is formed from individual edge portions 
of the' front face' portion and the back face portion, and 
in which leg openings are formed from two side portions 
of the intemriediate portion so that the body has an 
underpants shape. iHowever, the invention could also be 
applied to the open type diaper. 

r • • 

Fig. 1 is a perspective view showing an underpants 
type diaper in a developed state according to a first 
embodiment of the invention; 
Fig. 2 is a perspective view showing the underpants 
type diaper according to a first embodiment of the 
invention; 

Fig. 3 is a sectional view along line III - III of Fig. 1 ; 
Fig. 4 is a sectional view showing the state in which 



the diaper of Fig. 3 is transversely extended; 
Rg. 5 is a sectional view showing a diaper accord- 
ing to a second embodiment of the invention and 
corresponding to Fig. 4; 

Rg. 6 is a sectional view showing a diaper accord- 
ing to another embodiment of the invention and cor- 
responding to Fig. 4; 

Rg. 7 is a sectional view showing a diaper accord- 
ing to another embodiment of the invention and cor- 
responding to Fig. 4; 

Fig. 8 is a sectional view showing a diaper accord- 
ing to another embodiment of the invention and cor- 
responding to Fig. 4; 

Rg. 9 is a sectional view showing a diaper accord- 
ing to another embodiment of the Invention and cor- 
responding to Fig. 4; and 

Rg. 1 0 is a sectional view of a disposable diaper of 
the related art. 

[0031] Rg. 1 Is a perspective view showing an 
underpants type disposable diaper according to a first 
embodiment of the invention in a development from the 
side of a liquid-permeable sheet; Fig. 2 is a perspective 
view showing the underpants type disposable diaper 
shown in Fig. 1; Fig. 3 is a sectional view along line III - 
III of Fig. 1; Fig. 4 is a sectional view showing a state 
before elasticity applying means elastically shrinks; and 
Fig. 5 is a sectional view of a disposable diaper accord- 
ing to a second embodiment of the invention. 
[0032] A disposable diaper 1 , as shown in Fig. 2, is 
formed in advance into the shape of underpants and is 
given the so-called "hour glass shape", as shown in Rg. 
1, in a developed state before it is shaped. In the devel- 
oped state shown in Fig. 1, the diaper 1 is constructed 
to include: a front face portion 2A to be applied to the 
abdomen of a wearer when the diaper 1 is used; a back 
face portion 2C to be applied for use to the buttock 
and/or back; and an intermediate portion 2B to have its 
two side portions 4B and 4B applied for use to the thigh 
and to be worn on the crotch. A direction from the front 
face portion 2A through the intennediate portion 28 to 
the back face portion 2C is taken in Y-direction (or in a 
longitudinal direction), and a perpendicular direction Is 
taken in X-direction (or in a transverse direction). 
[0033] This disposable diaper 1 is made, as shown 
in a sectional view of Fig. 3, by placing an absorbent 
core 12 on an outer sheet 11 and by covering the 
absorbent core 12 with a liquid-permeable top sheet 13. 
The top sheet 13 is covered with a liquid-impermeable 
open auxiliary sheet 14 and is exposed to the outside 
through an open window 15 which opens in the central 
portion of the open auxiliary sheet 14. 
[0034] The aforementioned outer sheet 11, top 
sheet 13 and open auxiliary sheet 14 are all contoured 
to have an hour glass shape of substantially equal 
sizes. 

[0035] The aforementioned outer sheet 1 1 and top 
sheet 13 are bonded and jointed to each other in the 
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outer regions of the transverse direction (or the X-direc- 
tion) and the longitudinal direction (or the Y-direction). 
For this bonding and jointing treatment, there is used a 
hot-melt type adhesive, for example. The sectional view 
of the intermediate portion 2B shown in Fig. 3 desig- 5 
nates the joint regions of the outer sheet 1 1 and the top 
sheet 13 by 21 and 21. The joint boundaries between 
the outer sheet 1 1 and the top sheet 13 are designated 
by reference numerals 22 and 22. The term "joint 
boundaries" as used herein is meant to indicate the end 10 
portions of the aforementioned joint regions 21 and 21 
facing the transverse center of the diaper. The temn 
"transverse center" as used herein is meant to indicate 
the position midway between two transversely spaced 
apart sides (i.e., two transverse sides). The tenri "longi- is 
tudinal center" as used herein, on the other hand, is 
meant to Indicate the position midway between two lon> 
gitudinally spaced apart ends (i.e., two longitudinal 
ends). 

[0036] When the disposable diaper 1 is in a free 20 
state, as shown in Fig. 3, the aforementioned joint 
boundaries 22 and 22 are located inside of two trans- 
verse side ends 12b and 12b of the absorbent core 12. 
In other words, the joint boundaries 22 and 22 enter far- 
ther the transverse center side than the two transverse 25 
side ends 12b and 12b. As a result, a liquid receiving 
side surface 12a of the absorisent core 12 and the two 
transverse side ends 12b and 12b of the absorbent core 
12 are wrapped and held in the top sheet 13. 
[0037] On the other hand, the surface 12a of the 30 
absorbent core 12 and the top sheet 13 are bonded to 
each other with a hot-melt type adhesive which Is 
applied in a spiral shape or an undulating shape. In the 
two side ends 12b and 12b of the absoriDent core 12, 
moreover, the absorbent core 12 and the top sheet 13 35 
are adhered with a hot-melt type adhesive. 
[0038] Here, it is preferable that the top sheet 13 is 
adhered to the two side ends 12b and 12b of the 
absorbent core 12 at least over the upper half of the 
area of the thickness H. However, It is the most prefera- 40 
bte that the top sheet 1 3 is adhered to the two side ends 
12b and 12b of the absorbent core 12 substantially all 
over the area of the thickness H. 
[0039] On the other hand, the back face 12c of the 
absorbent core 12 and the outer sheet 11 may be 45 
adhered with a hot-melt type adhesive. 
[0040] It is desired that such a structure as shown in 
Fig. 3 for the absorbent core 12 to be wrapped by the 
top sheet 13 is fomned all over the longitudinal direction 
(or the Y-direction) of the disposable diaper 1 . It is, how- so 
ever, necessary that the wrapping structure shown in 
Fig. 3 is made at least in the intermediate portion 2B. If 
the wrapping structure shown in Fig. 3 is realized within 
a range of a predetermined longitudinal length contain- 
ing a longitudinal center O - O of the intemriediate por- 55 
tion 2B to be applied to the crotch, more specifically, it is 
possible to keep the state in which the absorbent core 
12 is reliably held in the transverse direction by the top 



sheet 13, when the motion of the crotch acts on the 
absorbent core 12. 

[0041 ] At least in the Intennediate portion 28, there- 
fore, the absorbent core 12 is hardly twisted, offset or 
kinked. As a result, any void due to a peeling of the 
adhesive or the like is hardly made between the side 
ends 1 2b of the absorbent core 1 2 and the top sheet 1 3 
and between the surface 12a of the absorbent core 12 
and the top sheet 13, so that the absortDing function of 
the absorbent core 12 can be sufficiently exhibited. 
Since the side ends 12b of the absorbent core 12 and 
the top sheet 13 are in a close contact, on the other 
hand, a sufficient liquid absoriDing function can also be 
exhibited at the aforementioned side ends 12b. 
[0042] The aforementioned top sheet 13 is, for 
example, formed of a point bond, air through, spun bond 
or spun lace nonwoven fabric made of either hydropho- 
bic fibers subjected to a hydrophilic treatment or 
hydrophilic fibers. These materials have a basis weight 
(This may be refen-ed to as "METSUKE") of 10 to 40 
g/m^. On the other hand, the aforementioned open aux- 
iliary sheet 14 is, for example, formed of either a point 
bond nonwoven fabric made of hydrophobic fibers or 
the aforementioned point bond nonwoven fabric sub- 
jected to a water-repelling treatment. 
[0043] In this embodiment, both the aforemen- 
tioned top sheet 13 and open auxiliary sheet 14 are 
fomried of a nonwoven fabric which is not elastically 
shrunken in the transverse direction (or the X-direction); 
[0044] The aforementioned outer sheet 1 1 is made- 
elastically shrinkable in the transverse direction (or the, 
X-directlon). For example, the outer sheet 11 Is fomned 
of an extensible nonwoven fabric having an elastically 
shrinking function such as a point bond, spun bond or 
spun lace nonwoven fabric containing 80 % or more 
crimped fibers. Alternatively, the outer sheet 1 1 may be. 
formed of a liquid-impermeable extensible film having 
an elastically shrinking function and made of a themno- 
plastic resin of olefin, styrene or urethane groups. In any 
event, the outer sheet 11 has a basis weight of 10 to 40 
g/m2 

[0045] When the extensible nonwoven fabric is 
used for the outer sheet 1 1 , it is preferably subjected to 
a water-repelling treatment to lower the liquid-permea- 
ble function. Alternatively, a water-proof resin film may 
be sandwiched between the outer sheet fomned of the 
extensible nonwoven fabric and the absorbent core 12. 
In this case, the resin film may be either extensible or 
unextensibie. 

[0046] When the liquid-impermeable extensible film 
having an elastic shrinking function is used for the outer 
sheet 1 1 , on the other hand, this outer sheet 1 1 may be 
used as the outermost sheet of the diaper. Alternatively, 
a nonwoven fabric may be laminated on the outer side 
of the extensible film and used as the outermost sheet. 
In this case, the nonwoven fabric may be either extensi- 
ble or unextensibie. 

[0047] In short, if the extensible sheet exhibiting the 
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elastic shrinking function is used ks the outer sheet 1 1 , 
another sheet to be laminated on the former may be 
either extensible or unextensible*. • 
[0048]' The absorbent core "12 is "made of an 
absorbent material. For examplerthe absorbent core 12 
may be formed by wrapping pulverized pulp or a mixture 
of pulverized pulp and a highly Water-absorbent poly- 
mer with an absorbent sheet sucH as tissues. 
[0049] In this embodiment; "the difference in the 
elastic shrinking distortion in th'e'^'X-direction between 
the outer sheet 11 and the top sheet 13' is utilized to 
enable the top sheet 1 3 to wrap the surface 1 2a and the 
two side ends 12b and 12b of the' absorbent core 12, as 
shown in Fig. 3. It is, therefore, preferable that the elas- 
tic shrinking function is exhib'rted'by the outer sheet 1 1 
but not by the top sheet 13, as' has been described 
hereinbefore. 

[0050] However, the top sheet 13 may have an 
extensibility to exhibit the elastic shrinking function in 
the transverse direction. In this case, it is necessary in 
the free state of the disposable diaper 1 that the distor- 
tion of the top sheet 13 in the transverse direction is 
smaller than the distortion of the outer sheet 1 1 due to 
the elastic shrinkage in the transverse ' direction. In 
cases including the case in which'the top sheet 13 does 
not cause the elastic shrinking'distortiori in the trans- 
verse direction, it is preferred that the difference in the 
free state between the transverse shrinking distortions 
of the outer sheet 11 and the top sheet 13 is no less 
than 10 % and no more than 30 %. If the' distortion dif- 
ference Is less than the aforementioned range, the top 
sheet 1 3 cannot wrap the absorbent core 1 2 sufficiently. 
If the distortion difference exceeds the aforementioned 
range, the transverse compression to act on the absorb- 
ent core 12 may grow so high as to wrinkle. 
[0051] Here, the distortion- is expressed by 
(LI - LOyLO X 1 00(%) if the length of the fiat sheet por- 
tion when the outer sheet 1 1 and the top sheet 1 3 are to 
be jointed at the aforementioned joint regions 21 and 21 
is designated by LO and if the length of the flat sheet 
portion after the outer sheet 11 was elastically 
shrunken, as shown in Fig. 3, is designated by LI. 
[0052] On the inner sides of'the two side portions 
4B and 4B of the disposable diaper 1 in the transverse 
direction (or the X-direction), ori the other hand, there 
are provided leakage- preventing cuffs 1 6 and 1 6. These 
leakage-preventing cuffs 16 and 16 are made of a 
hydrophobic sheet and are clamped at their root end 
portions between the top sheet 13 and the open auxil- 
iary sheet 14 and adhered and jointed at their root end 
portions to the top sheet 13 and the open auxiliary 
sheet 14, respectively, as shown in Fig. 3. 
[0053] In Fig. 3. the fixed ends of the leakage-pre- 
venting cuffs 16 and 16 are designated by numerals 17 
and 17. Wrthin the range of a predetermined length in 
the longitudinal direction containing the longitudinal 
center O - O of the intermediate portion 2B, as shown in 
Fig. 1 , the root end portions of the aforementioned leak- 



age-preventing cuffs 1 6 and 1 6 are located away from 
the two transverse side ends 12b and 12b of the afore- 
mentioned absorbent core 1 2. At free ends 1 8 and 1 8 of 
the leakage-preventing cuffs 16 and 16, on the other 
5 hand, there are disposed elastic members 1 9 and 1 9 for 
exhibiting elastic shrinking forces in the longitudinal 
direction (or the Y-direction). 

[0054] In this disposable diaper 1 , as shown in Fig. 
3, the top sheet 13 is always in contact with the surface 

10 1 2a and the two side ends 1 2b and 1 2b of the absorberit 
core 12 so that a body liquid such as urine given to the 
top sheet 13 is easily transmitted through the top sheet 
1 3 and absorbed from the surface 1 2a by the absorbent 
core 1 2. On the other hand, the body liquid having flown 

15 to the two transverse sides is also easily transmitted 
through the top sheet 13 and absorbed from the two 
side ends 12b and 12b by the absorbent core 12. In 
short, the absorbent core 12 has a remarkably widened 
surface area for absorbing the body liquid. In at least the 

20 intermediate portion 28, on the other hand, the fixed 
ends 17 and 17 of the leakage-preventing cuffs 16 and 
1 6 are apart from the two side ends 1 2b and 1 2b of the 
absorbent core 12. As a result, the body liquid having 
flown to the two transverse sides of the diaper arrives 

25 between the leakage-preventing cuffs 1 6 and the side 
ends 12b of the absorbent core 1 2 so that it is absorbed 
from the side ends 12b without being obstructed by the 
leakage-preventing cuffs 16. 

[0055] Here will be described a process for manu- 
30 facturing the aforementioned disposable diaper 1 . 

[0056] As shown in Fig. 4, the outer sheet 11 is 
elastically extended in the transverse direction (orthe X- 
direction) within a range of 1 0 to 30 %. In this state, the 
absorbent core 12 is placed at the transverse center 
35 portion of the outer sheet 1 1 . At this time, the back face 
12c of the absorbent core 12 may and may not be 
adhered to the outer sheet 1 1 . 

[0057] Next, the top sheet 13 is placed in a free 
state, i.e., without being extended in the X-direction on 

40 the outer sheet 11 and the absorbent core 12. At this 
time, the hot-melt type adhesive is applied to the whole 
area (i.e., the whole length in the transverse direction) of 
the back face (to confront the absorbent core 12) of the 
top sheet 13. Moreover, the root end portions of the 

45 leakage-preventing cuffs 16 and 16 are placed through 
the hot-melt type adhesive on the top sheet 13 and are 
overlaid by the open auxiliary sheet 1 4 through the hot- 
melt type adhesive. 

[0058] At this time, the individual sheets are prefer- 
so ably pressed vertically at the joint regions 21 and 21 . On 
the other hand, the top sheet 13 may be lightly pressed 
downward on the surface 1 2a of the absorbent core 1 2. 
[0059] When the extending force of the outer sheet 
1 1 in the X-direction is eliminated after the aforemen- 
55 tioned adhesive applying step and laminating step, the 
outer sheet 11 elastically shrinks in F-direction toward 
the transverse center. At this time, the joint boundaries 
22 and 22 between the outer sheet 1 1 and the top sheet 
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13 approach toward the transverse center. As a result, 
the aforementioned joint boundaries 22 and 22 go far- 
ther toward the center than the two side ends 12b and 
1 2b of the absorbent core 1 2, as shown in Fig. 3. By the 
aforementioned shrinking force of the outer sheet 1 1 , on 
the other hand, the top sheet 13 is pushed onto the two 
side ends 12b and 12b of the absorbent core 12 so that 
the aforementioned two side ends 12b and 12b and the 
top sheet 13 are adhered to each other by the adhesive 
which has been applied to the back face of the top sheet 
13. 

[0060] Next, transverse side portions 4A of the front 
face portion 2A and transverse side portions 4C of the 
back face portion 2C are jointed to each other to fomi a 
waist opening with the individual edge portions, i.e., 
waist end portions 3A and 3C of the front face portion 
2A and the back face portion 2C. IVIoreover, leg open- 
ings are individually fonned at the two side portions 4B 
of the intemriediate portion 28 to form the underpants 
type disposable diaper, as shown in Fig. 2. 
[0061] Here in the embodiment shown in Figs. 1 
and 2, elastic members (or elastic bands) 31 are trans- 
versely attached to the aforementioned waist end por- 
tions 3A and 3C so that waist gathers are formed at the 
waist openings by the elastic shrinking forces of the 
aforementioned elastic members 31, as shown in Fig. 2. 
Elastic members (or elastic bands) 32 on the leg side 
are attached to the aforementioned two side portions 4B 
so that leg gathers (or cuffs on the teg sides) are formed 
around the leg openings by the elastic shrinking forces 
of the aforementioned elastic members 32, as shown in 
Rg. 2. Moreover, the aforementioned leakage-prevent- 
ing cuffs 16 and 1 6 rise toward the wearer on the inner 
sides of the aforementioned leg openings. 
[0062] Next, Fig. 5 is a sectional view showing a 
disposable diaper according to a second embodiment of 
the invention in such a transversely extended state as in 
Fig. 4. 

[0063] In the embodiment shown in Fig. 5, the outer 
sheet 1 1 is made of a nonwoyen fabric or a water-proof 
resin film having no elastic shrinking function or a small 
elastic shrinkage factor. Between the top sheet 13 and 
the outer sheet 1 1 , however, there are sandwiched elas- 
tic members 35 which exhibit elastic shrinking forces in 
the X-direction. These elastic members 35 are exempli- 
fied by transversely extending elastic bands and are 
longitudinally anBnged in plurality within a range of a 
predetermined length in the longitudinal direction (or the 
Y-direction) containing the center 0 - O of the intermedi- 
ate portion 28 shown in Fig. 1. These elastic members 
35 are adhered throughout their lengths to the outer 
sheet 1 1 while being transversely extended by 10 to 30 
%, 

[0064] In Fig. 5, the aforementioned elastic mem- 
bers 35 are jointed to the outer sheet 1 1 while being 
extended in the X-direction by about 10 to 30 %. If the 
elastic members 35 are set free, therefore, the outer 
sheet 11 elastically shrinks toward the transverse 



center, and the joint boundaries 22 and 22 move farther 
toward the transverse center than the two side ends 1 2b 
and 12b of the absorbent core 1 2 so that the absorbent 
core 12 is wrapped with the top sheet 13, as in Fig. 3. 

5 [0065] Here, in the foregoing embodiment, the top 
sheet 13 is formed of one sheet such as of liquid-per- 
meable nonwoven fabric and placed on the upper faces 
of the outer sheet 1 1 and the absorbent core 12. How- 
ever, the top sheet 1 3 may be so treated that the portion 

10 covering the upper surface 12a ofthe absorbent core 12 
may be liquid-permeable whereas the portions covering . 
the two transverse side portions (i.e., the two side ends 
12b and 12b) may be hydrophobic and liquid-imperme- 
able. 

15 [0066] In another embodiment of the invention of 
Fig. 6, the top sheet 13 is formed of a liquid-permeable 
sheet 13a covering the absorbent core 12 and side 
sheets 13b jointed to the two sides of the former sheet 
13a in the transverse direction (or the X-direction). 

20 These side sheets 13b may be either liquid-permeable 
or liquid-impermeable. In this case, as the diaper elasti- 
cally shrinks, as shown in Fig. 3, the joint boundaries 22 
and 22 between the aforementioned side sheets 13b 
and outer sheet 1 1 enter farther the center side than the 

2S two side ends 12b and 12b of the absorbent core 12. 
Moreover, the aforementioned side sheets 13b are 
bonded and jointed to the two side ends 1 2b and 12b of 
the aforementioned absorbent core 12. Alternatively, 
the liquid-penneable sheet 13a may be bonded and \, 

30 jointed to the two side ends. 1 2b and 1 2b of the absorb-' ' x 
ent core 12 as shown in Fig. 7. Here, the side sheets 
1 3b may be the open auxiliary sheets 1 4. 
[0067] In still another embodiment of the invention . 
shown in Fig. 8, sheets 20 and 20 fonning the leakage- 

35 preventing cuffs 1 6 and 1 6 are jointed to the two sides 
ofthe liquid-penmeable sheet (or the top sheet) 13a cov- 
ering the absorbent core 12, while functioning as the 
aforementioned side sheets. In this case, there is made 
a structure in which the joint boundaries 22 and 22 

40 between the sheets 20 forming the leakage-preventing- 
cuffs 16 and 16 and the outer sheet 1 1 enter farther the 
center side than the two side ends 12b and 12b of the 
absorbent core 12. In the structure of this case, on the 
other hand, the sheets forming the aforementioned 

45 leakage-preventing cuffs are adhered and jointed to the 
two side ends 12b and 12b of the absorbent core 12. 
Alternatively, as shown in Fig. 9, the structure may be 
modified such that the liquid-permeable sheet (or the 
top sheet) 13a is adhered and bonded to the two side 

50 ends 1 2b and 1 2b of the absorbent core 1 2. 

[0068] According to the invention, as has been 
described hereinbefore, the absorbent core is wrapped 
with the top sheet so that it is hardly twisted, offset or 
kinked by the motion of the wearer. Especially when the 

55 two side ends of the absorbent core 1 2 are jointed to the 
top sheet, the absorbent core is reliably held. As a 
result, either the peeling or the space is hardly estab- 
lished between the top sheet and the absorbent core so 
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that the absorbent core can exhibit the liqliid absorbing 
function sufficiently. 

[0069] Here, 'comprises/connprlsing' when used in 
this specification is taken to specify the presence of 
stated features, integers; steps or components but does 
not preclude" the presence or addition of one or more 
other features, integers, 'steps, components or groups 
thereof. - ^ :•' 

[0070] Although various exemplary embodiments 
have been shown and described, the invention is not 
limited to the embodiments shown. Therefore, the 
scope of the invention isintended to be limited solely by* 
the scope of the claimslKat follow. 

Claims *' • 

1 . A disposable diaper having a body including a front 
face portion to be ^applied to the abdomen of a 
wearer; an intermediate portion to be applied to the 
crotch; and a baclcfece portion to be applied to the 
bacl<, in which a longitudinal direction is taken from 
the front face portion to the back face portion of the 
body, and a transverse direction is taken in a direc- 
tion perpendicular^ to the- longitudinal direction, 
comprising: 

a top' sheet' to' be directed toward a liquid 
receiving side;'"an outer sheet; and an absorb- 
. ent core sandwiched between the top sheet 
and the outer sheet, the top sheet being tiquid- 
pemneable at least in a portion for covering a 
transverse center of the absorbent core and 
being jointed on two transverse sides directly or 
indirectly to the outer sheet 
wherein, in a region containing at least a longi- 
tudinal center of the intermediate portion, joint 
boundaries t5etween the top sheet and the 
outer sheet enter farther the transverse center 
side than two transverse side ends of the 
absorbent core. 

2. A disposable diaper as set forth in Claim 1 , wherein 
the top sheet includes a liquid-permeable sheet and 
side sheets directly or indirectly jointed to the liquid- 
permeable sheet on two transverse sides thereof, 
and wherein joint boundaries between the side 
sheets and the outer sheet enter farther the trans- 
verse center side than the two transverse side ends 
of the absorbent core. 

3. A disposable diaper as set forth in Claim 1 , wherein 
in the region containing at least the longitudinal 
center of the intennediate portion, the top sheet is 
jointed to the two transverse side ends of the 
absorbent core. 

4. A disposable diaper as set forth in Claim 1 , wherein 
in the region containing at least the longitudinal 



center of the intermediate portion, there is disposed 
elasticity applying means for bringing the joint 
boundaries closer to the transverse center. 

5 5. A disposable diaper as set forth in Claim 4, wherein 
the top sheet is not elastically shrunken in the trans- 
verse direction, or wherein the transverse elastic 
shrinking distortion in the free state of the diaper is 
made larger at the elasticity applying means than at 

w the top sheet. 

6. A disposable diaper as set forth in Claim 4, wherein 
the outer sheet is an elastically shrinking sheet for 
elastically shrinking in the transverse direction, and 

75 wherein the elastic shrinking force of the outer 
sheet is used as the elasticity applying means. 

7. A disposable diaper as set forth in Claim 4, wherein 
the elasticity applying means is an elastic member 
for exhibiting an elastic shrinking force in the trans- 
verse direction, and wherein the elastic member is 
fixed in a transversely extended state either 
between the absorbent core and the outer sheet or 
on the outer face of the outer sheet. 



20 



25 

8. A disposable diaper as set forth in Claim 1 , wherein 
leakage-preventing cuffs are arranged on the liquid 
receiving side of the body and are extended in the 
longitudinal direction and spaced apart from each 

30 other in the transverse direction, 

wherein the leakage-preventing cuffs 
include: sheets having fixed end portions fixed on 
the diaper along the longitudinal direction and free 
end portions; and elastic members attached to the 

35 sheets at the free end portions or at their vicinities 
for exhibiting shrinking forces in the longitudinal 
direction, and 

wherein in the region containing at least the 
longitudinal center of the intermediate portion, the 

40 fixed end portions of the leakage-preventing cuffs 
are apart from the two transverse side ends of the 
absorbent core so that the liquid can be absorbed 
at the two side ends by the absorbent core. 

45 9. A disposable diaper as set forth in Claim 2, wherein 
leakage-preventing cuffs are arranged on the liquid 
receiving side of the body and are extended in the 
longitudinal direction and spaced apart from each 
other in the transverse direction, 
50 wherein the leakage-preventing cuffs 

include: sheets having fixed end portions fixed on 
the body along the longitudinal direction and free 
end portions; and elastic members attached to the 
sheets at the free end portions or at their vicinities 
55 for exhibiting shrinking forces in the longitudinal 
direction, and 

wherein the sheets for forming the leakage- 
preventing cuffs are used as the side sheets. 
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• 10. A disposable diaper as set forth in Claim 1. wherein 
two transverse side portions of the front face por- 
tion and two transverse side portions of the bacic 
face portion are jointed to each other, wherein a 
waist opening is formed from .individual edge por- 5 
tions of the front face portion and the back face por- 
tion, and wherein leg openings are formed from two 
side portions of the intermediate portion so that the 
body has an underpants shape. 

10 

11. A disposable diaper having a body including a front 
face portion to be applied to the abdomen of a 
wearer; an Intermediate portion to be applied to the 
crotch; and a bacl< face portion to be applied to the 
back, in which a longitudinal direction is taken from is 
the front face portion to the back face portion of the 
body, and a transverse direction is taken in a direc- 
tion perpendicular to the longitudinal direction, 
comprising: 

20 

a top sheet to be directed toward a liquid 
receiving side; an outer sheet; and an absorb- 
ent core sandwiched between the top sheet 
and the outer sheet, the top sheet being liquid- 

. permeable at least in a portion for covering a 25 
transverse center of the absorbent core and 

- being jointed on two transverse sides directly or 
. . . indirectly to the outer sheet wherein, in a region 
containing at least a longitudinal 
center of the intemnediate portion, there is dis- 30 
posed elasticity applying means for bringing 
joint boundaries between the top sheet and the 
outer sheet closer to the transverse center; 
wherein the top sheet is not elastically 

^ shrunken in the transverse direction, or the 35 
transverse elastic shrinking distortion in the 
free state of the diaper is made larger at the 
elasticity applying means than at the top sheet; 
and 

wherein, in the region containing at least the 40 
longitudinal center of the intennedtate portion, 
the top sheet is jointed to two transverse side 
ends of the absorbent core. 

12. A disposable diaper as set forth in Claim 11, 45 
wherein the top sheet includes a liquid-pemneable 
sheet and side sheets directly or indirectly jointed to 
the liquid-permeable sheet on two transverse sides 
thereof, 

wherein the liquid permeable sheet or the 50 
side sheets are not elastically shrunken in the 
transverse direction, or wherein the transverse 
elastic shrinking distortion in the free state of the 
diaper is made larger at the elasticity applying 
means than at the liquid-penmeable sheet, or the ss 
side sheets, and 

wherein in the region containing at least the 
longitudinal center of the intemnediate portion, the 



liquid-permeable sheet or the side sheets are 
jointed to the two transverse side ends of the 
absorbent core. 

13. A disposable diaper as set forth in Claim 11, 
wherein the outer sheet is an elastically shrinking 
sheet for elastically shrinking in the transverse 
direction, and wherein the elastic shrinking force of 
the outer sheet is used as the elasticity applying 
means. 

14. A disposable diaper as set forth in Claim^ 11, 
wherein the elasticity applying means is an .elastic 
member for exhibiting an elastic shrinking force in 
the transverse direction, and wherein the elastic 
member is fixed in a transversely extended state 
either between the absorbent core and the outer 
sheet or on the outer face of the outer sheet. 

15. A disposable diaper as set forth in Claim 11, 
wherein leakage-preventing cuffs are arranged on 
the liquid receiving side of the body and are 
extended in the longitudinal direction and spaced 
apart from each other in the transverse direction, 

wherein the leakage -preventing cuffs 
include: sheets having fixed end portions fixed on 
the body along the longitudinal- direction and free 
end portions; and elastic members attached to the 
sheets at the free end portions or at their vicinities 
for exhibiting shrinking forces in the longitudinal 
direction, and 

wherein in the region containing at least the 
longitudinal center of the intemiediate portion, the 
fixed end portions of the leakage-preventing cuffs 
are apart from the two transverse side ends of the 
absorbent core so that the liquid can be absorbed 
at the two side ends by the absorbent core. 

16. A disposable diaper as set forth in Claim 12, 
wherein leakage-preventing cuffs are arranged on 
the liquid receiving side of the body and are 
extended in the longitudinal direction and spaced 
apart from each other in the transverse direction, 

wherein the leakage-preventing cuffs 
include: sheets having fixed end portions fixed on 
the body along the longitudinal direction and free 
end portions; and elastic members attached to the 
sheets at the free end portions or at their vicinities 
for exhibiting shrinking forces in the longitudinal 
direction, and 

wherein the sheets for forming the leakage- 
preventing cuffs are used as the side sheets. 

17. A disposable diaper as set forth in Claims 11, 
wherein two transverse side portions of the front 
face portion and two transverse side portions of the 
back face portion are jointed to each other, wherein 
a waist opening is formed from individual edge por- 
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tions of the front face portion and the back face por- 
tion, and wherein leg openings are fornned from two 
side portions of the intermediate portion so that the 
body has an underpants shape. 
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(54) Disposable diaper 

(57) There Is disclosed a disposable diaper having 
a body including a front face portion to be applied to the 
abdomen of a wearer; an intennediate portion to be 
applied to the crotch; and a back face portion to be 
applied to the back, in which a longitudinal direction is 
taken from the front face portion to the back face portion 
of the body, and a transverse direction is taken in a 
direction perpendicular to the longitudinal direction. The 
diaper includes a top sheet to be directed toward a liq- 
uid receiving side; an outer sheet; and an absorbent 



core sandwiched between the top sheet and the outer 
sheet. The top sheet is liquid-penneable at least in a 
portion for covering a transverse center of the absortent 
core and is jointed on two transverse sides directly or 
indirectly to the outer sheet. In a region containing at 
least a longitudinal center of the intennediate portion, 
joint boundaries between the top sheet and the outer 
sheet enter farther the transverse center side than two 
transverse side ends of the absorbent core. 
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